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(57)Abstract: 

PROBLEM TO BE SOLVED: To exhibit high optical performance 
over the entire exposure region, easily achieve a higher NA and 
give a wide exposure region by providing a projection optical 
system having at least one aspherical lens which is aspherical at 
both surfaces thereof so that distortions, curvature of field, 
astigmatism, coma, spherical aberrations, and the like can be 
corrected satisfactorily. 

SOLUTION: A whole optical system is formed of a plurality of lens 
groups which include a group of lenses of positive refracting power 
and a group of lenses of negative refracting power, and its power 
(refracting power) distribution is set properly. A projection optical 
system 909 includes at least a single lens which is aspherical at 
both surfaces thereof. Even if one or more aspherical lenses are 
used, one of such aspherical lenses must be aspherical at both 
surfaces thereof, or each of all such aspherical lenses must be 
aspherical at both surfaces thereof. Differences in aberration 
correcting performance between a both-sided aspherical lens and 
a single-sided aspherical lens become noticeable, when the lens is 
applied to a projection optical system up to higher-degree 
aberration corrections is required. 
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[ 0 0 6 5 ] El 1 6 li**fl©a««**«fcfflV^5a 
»**IR©R«t*««6CDl^>Xllffflia. 017B*« 

w©a»«**Bt:fflv^aa***»©R«*sl^« 6 © 
wcDa»«**BCfflv^a«***©R«wii« 6 © 

iRH0T*fc6o 
[0 0 6 6] HI 9l4#»IH©a#«*«Bfcffll^a 

#££B©Jimffl^ty-©^b©H£BJ30. 0 2 
IH©aiS«*«Bfc«V^aa«***<DRRSIBK« 7 © 
iR^0T-fc£o 

[0 0 6 7] 0 2 2tt*»w©a««#*Bcrav*aa 

»***<0R*t*JIS«8©U>XBfffiia> i2 3(i*^ 
W©a«B**BCffl^saflS*¥»©R«*Mfi«8CD 
^SffiCDJSBfft*^^— ©*<b®KWH^ 02 4i4#% 

wcDa««*«Bfcfflv^aa»***©RRWi«8a) 

[0 0 6 8] El 2 5 J4*»W©a*B*«BCfflV^a 
»***©RB*lfi«9©V>Xllfffiias i2 6li*^ 

ra©a««**BCffl^aa«3te*m©Rfli^jis«9© 

^ffl©^mffi^?-©^b©I&BJ30> 02 7&#% 

w©a*«*»Bfcfflv^aa»***©R*siis«9© 

iRM0T*&6o 
[0 0 6 9] I/>XKBBC«V>T, PLMM?^ 

*il/>X» (SSi») T*fc£o 
[0 0 7 0] IPMfflT'feD, a*Bft«H£ffl^& 
fctfcfc£:n>>Nffi£fflSbTl>6o ^ii$©5 t>^R©V 
>X»ttH#r;fr (ft) ©U>X», «R©l^>X»l±© 

©sit^ (ca) ©i/>x^T-fe^>o 

[0 0 7 1 ] b>XBi:Mbfc r Oj BPtt#«ffiT?*5 

[0072] hi, 04, 07, 0i o&mmmm&n 
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~4B\ VB»m&*)m)£iE, ft*bTIE©S#f^©V> 
X?*©3-o©l/>Xg? (3S^7) £ 0^X05. 
[00731013,016,019 ©ifcffiftBECT 5 ~ 
7fct, OJSfclE, A, IE, ^^LTiE©H#f* 

©U>Xff©5-3©b>Xff (5f¥*>TX) J^fftoT 

[00741 022, 025 ©SfIU?»J 8 , 9 «U * 
frffliDIBfclE, ft, IE, ft, IE, fi*LTIE©B*T# 

[00751 ^rti(Dmm^.mm^ti^xi>\y>x^± 

[0 0 7 61 #»IB©jSN&ftgt*fcfc, »NAfc, £Og 
[0 0 7 71 ^ffl^t^^fr?:IE©HtT±/©b>X 

[0 0 7 81 *»BIC«««***:»Tftt'i>«:< 1 

ft© i/ >x©n5ffl*##ffl-c*ja-r a - 1 c «t d 

[0 0 7 91 *«it«««»*¥*t4, ^*«i:J:b« 

\y K_ |cy j-x i u\ v ■ i«> y u v>\-^m. c_ ntc Mr* ^ v- » - u v 

So iBH*»HU>X4:>i-ffl**ffll/>X©iRil*tjE± 

[0 0 8 0] -T&fc^ T^T«Sb>XT-^JSc^ttfc 
S^fe^S^iS^T. *TT-t»f&3a:lx>X*iifiDt-SX 
^-X#&V*»£-£ti\ P8ffl*»ffil/>X*»A-r*^ 
fcKi.kDJRSUiiEafflftCD^Stt^tfH^n. U>X 

[0 0 8 1 ] frTOWBl/^XTfttH-ffi^aiMXttVffi 
[0 0 8 2] S&Cfcfc. fifiFfefcffcttffiiWafcftfc^ 
[0 0 8 3] "T^t)t>*%WT'i4. *fr (1) 5£<£>£5 



[0 0 8 4] **B8t:*5^Ttt*n«)a)*tf 1 7fll±i: 
t8^i:CJ:^ ftcDJHJf^oi^VXSCD^W— 

-rs*fiSi:LTV>£o ^ffiS; (1) <DT(B*&x.££\ 

[0 0 8 5] ft**»B©2»A*fg*ffiiet<tt)»*W 
K^S-frSCtelfef* (2) S«?t^^o ^ 
ff (2) 5S(4#BRBS^||bT^-rS i feCDT% CCDT 

[0 0 8 6] «| jtK*!Sft* 1 0 0 0 mm, 
1 9 3 nmkni:^ (2) *?,AASPH=0. 
0 0 lmm^!)^- b>V>^Jl 0*^JCffi^-T 
So Cltitt«*«**t:ffl^S*«Bi:UTtt+^iC*: 

»fciirc*s. j:6»jRWfc**B*«ffl'ra 

| AASPH/L | > 1 . 0 x 1 0-s 

[0 0 8 7]*ft (3) SC»±, ^fr ( 1 ) bfc 
_tT- #«B**AT5CIRU !«I&I*j8«LtV^ 

y*tt*«%ootK MftJRSI. ffeBKffi. #jftiRSix 

[0 0 8 8] hv^£>li> fl/*>F'Jy^ ^ffiiR 

^B8t"SiRMST*fe !K ^ftfefiDJRfiUftiUVX*^* 
*jlbT^^* 5 «V^^fflfJ©^>Xga®> l/>Xff$ 

«£. S o 

[0 0 8 91 Sfcl/VXBlt^'Jr-f^WTM 

t, m v >ZT'%a < B#r£ * senses**, ^^-rs 
i:^js«*v>^«©-y^^^ffl«tJRii©«aa5 (-^^^ 

[0 0 9 03 iffl<fcd^«SlT*i«NA{bs J£^S*8Ws 
©«^{i, ^ffeHlCD 3ft Hie 
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[0 0 9 1 ] *C-C-*«Wt*V^Tttv s£{* (3) 5££ 

«j*flUC*iE-rSii:CJ:!), ffe©i&lll§IE©ll}S£$i 

[0 0 9 2] CCDsfefr (3) AcDTEE*^xShlS^± 
#*6<fc»)fcllU:v-y^;u#^0&«#$*b-r:< 5 
tztt>. ±gB©&#£ftS^#iRii©MIE&llij!>Mft«bT 

b§S -5 o 

[0 0 9 3] ft. tftj£<D*ftA (1 a) ~ (3 a) *« 
JEbfc^fciuiB©*^ (1) ~ (3) tmiSHz&K-te 

a«tfs*BE#itb< & < So 

[0 0 9 4] fkft& (1 a) ©±RB£jfg;t 3 i:, ftB#f 

[0 0 9 5] iEJB#fA**-raiEl/>X»OU> 
X&tit^tKttofe!), u>Xlfci&#ii;bQbTb3:5. 
[0 0 9 6] ^friS (2a) ©±Rg£jg;l3i:. «K*B 

J4, hJP.*ft : 5S;*jRiT *>#IfrffiSH4«£«T- £ 
$>Zi}K Z © 4. a AM&iS fc /h * < fc * #9**fcfc u 

[0 0 9 7] *fkS (3 a) ©±|B*jB*.3i:, #i*B 

< & o r» *»i/>x©ioxwnB*Jt*br b 

*3. *fc, #J$B£TSS£T3i«#iKM#*#<fc9 

[0 0 9 8] C©4 5 £#3gffiC 4 *U4, #»B©3bm 
W^^A^RlHgii^SAS, S : ^b<(±lUT©^©d*> 

[0 0 9 9] (7- 1) bub3*«B{*'J>*< fciu B© 

fpfofrbfflmtfuzfrttx. m^zmffimmw— omit 

[0100] (7-2) «HB2r3©**ffifctt, lilBtf 
^BRfflT-$»5^ffib>X©i^ffi7?&5Ci:o 
[0 10 1] (7-3) gl/>Xffli'M<J:tltt© 

[0102] -f6ii£jmffi*m^xi&LmmiE*?To&& 

t^»ffl**At5^ (*ffijfl<J#X) #±T-fc-pfe. 
09 x U >XT?tt»BJRl&#7 Cfc S ©T-JS 

[0 10 3] ^tllcMl*^Ttt, lx>X*Cft©ISI« 
£g^fcboo£&ff:fct£fgh©iii3££05£l4s fife© 



[0 10 4] -r*i)%±ffi (7- 1) ^IS$^T2^ 
©#£Rffi^7-©fT^b©IS&£^&ChCcfc >K m 

ifctt#SUB# 1 B©*©«£-fctt£j«Tf SfcVV ait© 

f4C© (7-1) OflUifc4»>fi#fcttIEi*ftT^S. 
[0 10 5] b*»bfc#SK #i$®A s SS$tlfe loffll/ 
>XC*llt*5J:, JtMA«3*B©*3»ffiv>Xi:ias 
B ##»B © #»B > XT- 14 #S*ffi© fcfll * s H fc o T 
<So tf-B#J*B©#i*Bl'>X©:®-£\ JfrBA^BT* 

a^^nt^sfe®, fl&©^Bu>xt.©fr*)«bc 

<toTiRM*n> hD-;i/bfefc§©g*|q]©S#f*^ 
flj#*S<&a (02 8 (A) : §SS*©ffiH*i«SBs ^ 

[0 10 6] V>X3Mfch bT^3i:it5& 

©iRII#4 ^#S£b^T^tt«i:&-=>TV'v.5, ^nttix 
>X«»Btr©fi«frfc:*tbT, »%5Ct*Mt 
•So — PB##S£BT-fcS#J*BU>X©:l&£\ h 
13 (7-2) 4«JE£*a£fcfc<fc>>&#|6l©H*r;*J* 

fb#*fc <&«©*»*«■*-* ;rfci&«T?ss (12 8 

(B) : sftR©Jfctti«*ffl, >SigS©J&tt##I*B) . V> 
*3«#6^B|5l±T*©^>7 ; -< >Xi:V^^ 
Lfetfot, Isl/Zmfch: VTfrZt, tf-B#I*B©# 
^Bl'>XtJt^bTS5^JRII©«**WftiJbtV^o 
h - h tt u >XKiHS©fiB-i>£ «• br * «t d «fij t 

[0107] Jil±4ig^T±l3 (7- 3 ) -5 

dhfc«t»3, #i/>x»T?»*-rajRH*wwjb3a:/i»«> 

(±ffi#3*B©*Wftfl«J*Xffl#it*) > #J*B/ , ! , 7-© 

So 

[0108] £ <?> fc#g= b < i4, lEommticDm 1 u > 

Xff£4>fc< i:*> loO«I4, g©S#f*©B2lx 
>X»C3>4< fc* 2o©#»ffl*«|jt«-r*ii:fc<t 
»). SttifK^. «Bi«ffl. ^jSiRM. »S?^n/«JR36, 

[0109] c©<fcd£, *»«ti5aimi:* 

V>t J4di>* < £ <b (BOB tf^B^ £ i»M£B U > X * ffl 
V^5-h$:±i:b. ^l7-^S*a«fcia:^bx igiE* 

» t HIE b s £tz*tie>*'j>*^u> *tiim.T- 
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*8M2 0 0 0-3 5 7 6 4 5 (P 2 0 0 0 - 3 5 7 6 4 5 A) 



[oiin mmm d mi tt*»wt«ss*^ 

19 3 nm, NAO. 6 5, m&fe&0= 1/4, U> 
XMIL= 1 0 0 0mm, g#^*£©ifi& <t> 2 7 . 3 
mm©*:£*£l 5«fcV>VJ>fcl^l'>X«l/ifcfc«fc*>Si 

[0112] ^fswc^frsowftKasaifc, 

£^t") 1^ iKHH*0 3 ic^-fo 
[0113] ?&fii|gjfc0ij 1 tisvvt, r 1 ~r 8(±IE© 
Si IPG ISrt-ifctK r7, r84SMB#Stffl-r'*5. 
r 9~r 1 4(*£©&2i¥G2Srt-&!K r9, rlO 
titmffiimmX'&Zo rl5~r3 0lijEfflI3PG3 
PT-fet), rl8, r2 1, r 2 3 ##0*3*53, r2 
9 , r 3 0 i{)SWffi^SRffiT?fe-5o 

[o 1 1 4] *m&mr'i±, m.i c^-ridc, *-r^ 
^^^^-^©ffiiEofctosSi^s; (i) 

LT*frS6 (2) ilMtSCfClWffi^tatgffl 
LTi5»K «fC!Sl»t:2ffi©iP5ffi#»ffi» ^2SC2 

iB©iWffl*»n*fflv^rv ^ffs; (3) =r 

[0 115] jgl«tt, Sl/>Xltt, IEb>X3&T- 

5r*bT*5»)B5M© (7-1) x (7-2) ©#M£S5 

[0 116] ^2ffli, gV>X3«T5iJ«U 
r 9, r 1 OCPoWEJSffittm^ff'fciii^-.kdiC^r 
tt*/t -7 -fflSft i: ft ^>T O S®^* * bT *5 

9SIJS©(7-1), (7- 2) ©ffffl^ISLTV^ 

[0 117] £3»HU IEU>X7#, ai/>XlttT 
MLTV^. rl8, r2 1, r2 3©#Bfflli±t 
^ffiiRIISffilEt-Sfcto^ffl^^-A 5 ^©^^^^ 
fbbTUT, r2 9, r 3 0 OPoffi#»ffltt£tffiflJR 

^W-Wgfb^^hft^TfcSiiutfi© (7- 

i) , -(7-2) <Dfpffl*«sbr^aa«tt«kbrH: 
SSrft*-'^— fci:IE©7j|n|'N^{bb-tV'>S. 

[0 118] fti3**J6^l©ffiM^SR®l/>Xtt#l/> 
XSfclft-TottfliSivtVvt (7-3) *1£LT^ 
5. 

[0 119] CfLf>C«t^T03C^-r«t-5C^iR^* 
^^{CffilEbTV^S. 



[0 12 0] mmm2) B4ll*»WlCff58«^ 
m©^«*5E«2©b>XBfffiHT-^»3, SiPiSIIJil 
93nnu NAO. 65, &&fg35/?= 1/4, V>X 
SSIL=9 7 9mm, g*fS^©ilg<zi 2 7 . 3mm 
1 4*fci:t^'J>ftou>X8tj3SJc<fc &jftfcb 
TV>5. 1 0®©#j*ffl£;BwT:fc») *©-r^T* s j^ffl 

[0 12 1] *«ft<Z)$fr3;<Z)NffiliS&£2 £, 
I©/iy-»ffl«f515 (jjMtttt^JSSoftttfrfe 

[0122] JKffi5IS60!l 2 £:fcV">T , r 1 ~ r 8 lilE© 
fglPG lPT-ifc<3, r7, t Bitmm$T$m~eib*o 
r9~r 14iift©12fG2fflftfe^ r9, rlO 
■frmmimW-Z&Zo r 1 5~r 2 8IE©3f§3PG 3p 
T*fc 9 , rl7, rl8, r21, r 2 2 , r27, r 
2 8#SSH#SH-C*S. 

[0 1 2 3] *«6#JT-{±, «2JC^-r«t3tC> 

^y/t-^ffioiiiEofctoifei^iC (i) * 
bT^friC (2) *»jars^i:-e*»ffi**»t?Sfl! 

bT*>!K 1ft:® lSC2IffliI^m f 2fi;2 

ffl©wffl*»ffl*fflv^T, a&tts; (3) y 

bTl^So 

[0 12 4] AU>X1«C, jElx>X3tfcT- 

fiifiKb, 7, r 8<Dmmimwi±m^izfT-p>m'r 

^^bT^OfuiE© (7- 1) , (7-2) fflf^ffl** 

[0 12 5] »2»tt, fll/>X3tScT*l«U *>«t »> 
r9, r 1 0©SB^SIcffittSv^fl-Tfe^-r«tdt:«m 
ffi3$s^9-©^b#&ft#£ftoTV^S«:l££*LT:j3 
»> MiliCD (7- 1) , (7-2) C#ffl4SlgLTV^ 
S. 

[0 12 6] g?3g¥(£, IEU>X6$:, il/>Xlftt- 
fl}JE£bTV>£. rl8, r2 1, r2 2©^ffiaSC 
»HJR^*« IE-T S & »J3Brffl*<H "7 -ifitk ©7i iRl'sgg 
ftLTUT, r2 7, r 2 8 ©Wffi^ffiJi^tcMfiiR 
M©ffi#£*iIEbT:t3!K S^fctr^jBf .tafcSBfft 
^ <7 -©^b h ft -3 T O 5 ««« « L BU)£© 

(7-1), (7- 2) LT^SflMSIBi: 
bT teJ^fft ffl$5/t "7 — fcfcIE©7j [Sl^-fb bT <^ -5 o 

[0 12 7] ft*>*SIJ6^J©ffiffi*«fflb>Xtt#U> 
XSClftfoftffl^nt^t (7-3) *«JEbT^ 
•5, 

[0 12 8] dtl?>fcJ;oTEI6fc^t-<td{c|iJRM4 

[0 12 9] mmW3) H7tt*»IHl:(S8a«*¥ 
m©iSfI*JSfif!l3©b>X»fM0T-fe>), S^&ittel 
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9 3nm, NAO. 6 5, iM£te*0 = 1/4, U>X 
JtggL= 1 0 0 Omm. Sft«4t<Z>iK£0 2 7. 3 m 

uri^o 8 fflv^t^ 5 -e© o t> 6 

[0 13 0] ^IBW^fra^MflRMiaSfc:, 
B©>^7-^b©«iP£0 8 (Kttttt^WHa)**!*^ 

[0131] fttt^ffiffl 3 C*ivt, r 1 - r 8 teiECD 
llgfGl ?¥*Trfe t) x r7, r8tfRI*8It-feSo 
r9-rl4iii0^2SfG2?fT^t), r9, rlO 
#jWffl#«ffi"e»S. r 15-r3OIE0i3fflpG3af 
rl8, r2 3^I#m r2 9, r30 
#WB#«BT?ftS. 

[0 1 3 2] #5lSE0>JT-«:, I3t*n3l:, 

lt^s (2) *iue-r*cfc-c**ffi**»fc«ffl 

bt*D, «CfSl»C2B©iBH##B* Ig2g¥£2 
BCDWn#*ffi*fflV^T^ *f**t (3) sssm;*^ 
l"fe>HJy^e> MfflJRiS, *B»ft**&#fc*tIE 

[0 13 3] UK, ftl/>Xl«, iEl/>X3«Tf 
Ml, KCr7, r 8©WB*acBttS^CfT%«"r 

*;&LT (7- 1) x (7-2) <DfWB*» 

[0 13 4] »2SM±, ftl/>X3ft.T*MU 
r9, r 1 0©PSBI^BiiSV^fi*t>}St'cfca fcHBf 

D mj&® (7-1) > (7-2) 0f£JB2:gg£bTO 

So 

[0 13 5] ^3W, iEl/>X7*. il/>XlftT 
ISltt^o rl8, r 2 3 ©INSBtt^CSBiRM 

T, r2 9, r 3 00)iBB*3»BttitSnJRil©fi* 
£ffiIEbT:fcD, £f£r 2 Blim&fflftX'mmiBl^V 

[0 13 6] 3&:i5*^Jfi«I©WB*aB^>X{4*U'> 
X#fc l<rro«ffi<**iTVvt (7-3) £>}SSbTO 

So 

[0137] ztibicx-ixms ic^-?&oizmu£& 

[0 13 8] (*SE#J4) ai0tt*«il:«S«K* 
4 ©1/>XKBHT?* 5, S#«fitt 

1 9 3 nm, NAO. 6 5, }9^fg^/? = 1/4, U > 
Xr«IL= 1 0 00mm, BJfcfiWUDfig 2 7 . 3 
mm©ft^£: 1 3tfcfcV^<i>&V^>X#iJ5fcfc:J: Dii 
i&bTOSo 6B©*«B*ffl!V^Tl5?)*©-5t>2B* s 



[0 13 9] *«W<D*ft i SCCDB8«»**a4t:. 
I©^!7-«bo«?tBl l (IRttJi^SBo*** 

[0140] m^nm 4 csor. n-r8 biecd 

IIPGIST^^ r2, r5M«!T'$^o 
r 9-r 1 4i±ft©«2S¥G2?¥T'fet), rlOtffrB 
*»B, r 1 1, r 1 2#jBB*ScB"efta« rl5- 
r 2 6(iIECD»3»#G3-e&!>, r 1 9 tffrB#OT 
T*fcSo 

[0 14 1] S4C*tJ:5^ 
^^y^-;i/ffi©«IE0fc«)*fra: (1) * 

u-rifefra; (2) *»jE-r*cifc , e**B**»csffl 

bT*5t)x «C*l»C2B0M-ffl**ffl, »2«ftl 
B©>l'B*3acBk2BoiBB*acB*JHv^, ^ffS; 

(3) fl/^>b'Jy^ SftiRM, ft 

B»ft#ftfi»fc:«jEbTV^ 0 

[0 14 2] mimt, fil/>Xltt, jEU>X3*rC 
Mb, r2, r SO^BJia^fffl^^—ttiE©* 

[Rk\^fbbToSo 

[0 14 3] S2»li, ||V>X3^:MbTOS 
rlOhrll, r 1 0 h r 1 2 ©^SSBttS^JCiTt* 

Tis&iiuiE® (7-i) <DfMB*»jebTv^<^ i^b 

mmMtlsXOr 11, rl 2J±*/^BP^{±g z FCDJIt 
Wb, Ha«^-<fttjE^©PI*|fi|i:*:oT 
OS, ifcr 1 OhSlPOr 5fc©H«^(4SOlCJT 

bT*>Di3aitf) (7-1) ©fEffl*86JSbT:fc!K fl/ 

So 

[0 14 4] »3«M±. IElx>X5tt. ftl^>Xl#TC 
ISltl^o rl9(OlI©^«fflt*$iD, 
^BiRH * SHE t" S fc toJ^ffi ffl * ^ 9 - # * © * [r1 -n ^ 
fbbTOSo 

[0 14 5] £*l£>£<fc^>TB2 2ic^t"«t-5^KJRM. 
*£#fc*ltIELT^a. 

[0146] (*S6#J 5)113 li*»Wt«48M 
^^0^ffiHiE^J5©l/>XBTffiElT*feD, 
2 4 8nm, NAO. 6 5, }£l£{g^/? = 1/4, U> 
XSS1L= 1 0 5 0mm, i*^©ig^2 7. 3 
mm©*¥**2 4«i:^5 5 ffiftd* -f Xh bTtt'J> 

OT £ 5 ^© 5 % 4 BtfMB^SBT? S o 

[0147] *«w©*fta;©H«Bs*a5t:, 
B©^7-^fb©«^£01 4 (!KMtt#ttB0ftM» 
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[0 1 4 8] |&{I^Ste#J5££OT, rl-r6iiIE© 

r 7-r 1 4J4ll©!g2PG2PT-&*K r9, rlO 
fimmimmT-&Z>o r 1 5-r 2 6(4IE©3I3?£G3 
ST-ftD, r2 0WWWT*fe^o r27-r30 
(4j|©!f§4S¥G4Srr-&{K -r^TBRffiT*fei>o r3 1 
~-r 4 8(4IE©!f§5PG5trefct>, r35. r47# 

[0 1 4 9] **&E#!T-&, gl5£^-r<fc<5£, 

LTa&ttst (2) tme-raiiiiTy^SffitsfttSfli 

bT*5!K »CJBl»K:2B©iBB#SfcB. *2»lc2 
B©WB#SB*/B^T* ftfrSC (3) 

[0 15 0] *l»tt, lEl/VXStfcT-SjSb, »Cr 
3, r4©P8ffl#*fflU:Sv^fciT'6iS-i-J:3t:JaWtt* 

$© (7-1) , (7-2) ©ffffl^iMbtv^o 

[0 15 1] &28M4, Al/>X4#re*jau ^{4*) 
r 9, r 1 0©WH?PacHttSMfctr'&«"r«tdfcH»f 

*7 CD S^b ^M??"^" ^^oT 1 ^ ^^etg^^r bTis 

^SuM© (7-1) > (7-2) ©ffffl*S>JEl/TV^ 

[0 15 2] g§3»M±. jEV>X5«, ftl/>Xl*n? 
Mtt^^o r 2 0©*«att«HiRM***liE-rs 

[0 15 3] g§4P(4, M]/>X2$CX»ffimisX#*). 
^m-;i/;ffl©ffilE£bT03o 

[0 15 4] £5»fcfc, IEV>X8#t. ftl^>Xl*T* 
MLTV^)c r 3 5 ©*«Htt^fc*ffiJRii**|jE^ 
SJ:5l:l3rfl*^9-tfi©*|pI^SffcLtv>5o r 

MffiiR^fSrlflEbTl^o 
[0155] m^a^Til 5 (C/fsTct a ^^iK^ 
£jy?£*IEbT^£o 

[0 15 6] (^S6^J6) HI 6tt*f5Wfc:«sa«* 
^©Sc<i^JE«ij6©lx>XBrfflia^feD, 

1 9 3nm. NAO. 6 5, »»fg*0=l/4, l/> 
X*a«L= 1 0 0 0mm, S*««0IS^2 7. 3 

St^ftvMxyXfltj^kiiD^bT^ao i 2B©# 

[0 15 7] *«W©*friC©H«»**a6t:. #* 
B<D^9-^b®S?401 7 (tttttt#SB©#«* 
&©KS4W»€rt?jEmbfc*U «MM4##B** 



[0158] ^ffi^Ste^J 6 fcfcWC* r 1 - r 4 ttiE© 
£1#G1 r3, r4tfP8W#*ffl-eft*o 

r 5~r 1 0fctft©»2»G2trc*tK r9, rlO 
jPSSBIMSBT?**. r 1 l~r 1 6l4IE©^3i¥G 3 
pT-fet), rl3, r 1 4#HBB*»BST?*So rl7 
-r2O(ift0»4SG48tf*5, rl9, r20tf 
P8B#»B"C*a. r 2 l~r 3 2*4IE©^5S¥G 5£f 
T-fct>, r2 5, r2 6#SWMt$>5o 

[0 1 5 9] *SfeKfl-?tt, a6{C^-r<t3^> Sf 1 ^ 
y^^-^ffi^JliEOfcftftffSC (1) * 

bT^ma (2) *»jar«£fcT?#*B**»c«ffl 

B©WB##B*J1^T* ftfrSC (3) ^ 

[0 16 0] »l#f±, iEl/>X2«c-e«t«b, «rfcr 
3. r 4©iBffl*acBl45v^C:lT'6iB"rJ:'5t:«3fa* 
^7-©^b* s ^-^i:*oTt>S^^*bT*5?)HU 
M© (7-1) . (7-2) ©#JB£$S£bTV^o 

[0 16 1] »2#fcfc, Il/>X3«Mls -*J±D 
r9, r 1 0©MB#*HttSv^fciT , 6«-rJ:dK:Ja3f 

a^y-©a^^b#il^^9F■9^:^:-^Tv^s*^«** bT^ 

!9tuM© (7-1) . (7-2) ©#«*»£ UTO 

§ c 

[0 16 2] ^3Sii, ]E V>X 3 U r 1 

3 , r 1 4 ©WB^SBttSV^CfftiB^i 3 £^3rffl 

BUiE© (7-1) , (7-2) ©fNB*«MbTV^ 
#\ «ffli:bTI±ft©*|p|#a??U *B*iS«**IIE 
bTl>£o 

[0 16 3] »4»tt. ftl/>X2«C7?*i«bT45?3. 
r 1 9 , r 2 0©iBH*«MJ4*tJSBfft*^^— ©* 

[0 16 4] »5fflM±* IEl/>X5«c. ftl/>Xlftt? 
Mbt^^o r2 1, r 2 l©Wffl*»HJ4SV>fciT 

%^~r ± 3 icmm mm^ v — © ^b#^-^ t. & ^ t i> 

3M^£l!bT£!)fu>£© (7-1) > (7-2) ©# 

#B«38V**ijEbTV>a 0 r2 5, r2 6CifSI*8 
ffi(4^^^3rffl^^ r 7--©^b>6 s a©*f&3^^oT^ 
^ *tt&£C#B#lS*lllIELT^*. *fcjEV>X 
5«C©d%4«Cttffi5 (n=l. 50 14) £«#4hb 

[0 16 5] ft43**Jli«©ififfl*»Bl/>XJ4*l/> 
X»fcl*t"ottffl*tlT^T (7-3) *>»JEbTU 

[0 16 6] Ctl?>iaoti2 8JC^-T«t-5k:»JR^ 

[0 16 7] (^JE^J7) HI 9tt*«WC«sa«* 
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1 9 3 nm, NAO. 6 5, &&fe*0= 1/4, !✓> 
X±tf£JlL= 1 0 0 Omm, B***CDlfig0 2 7 . 3 
mmCD#^£ 1 3#Ci:^-5 5 §¥fif$,^ -f Xh ITIil 

[0 16 8] ^QiCDftfl'AiOnAlgStSTi^ 
B®^7-*fc®l*F*IH2 0 (IM»tt#SB©#«*> 

#[6)*^-r) iRMH£E12 1 C^to 

[0169] l&ffi^ffi^J 7 ££UT, r 1 - r 2 &JE<D 
SlSGlSft'fe!), rl, r2^I»lT^^)o 
r3-r8liftOS2BG2Stft!)^ r5, r6#« 
B**ffl-ff*a« r9-rl4liiE©i3ffG3SP^* 
D, r 1 1, r 1 2tfffiI^8It?*So r 1 5~r 1 
8t±ft®3§4S*G4ire*?K rl5, rl6#SWf 
ScBT-feSo r 1 9-r 2 6 ttlECDS 5 5fG 5ITe$> 
D , r 2 1 , r 2 2 h r 2 5 , r26 jPWB^SBT?* 

[0 1 7 0] **S60iJT-te, S7l:f>ti5i:, £lT^ 
^^^*-;v*c7)ffiiEC0fc^^frS; (1) * 
bT*ff5S (2) *«JE"TSC:fct?^»B**at*Sffl 

<J V \ 1»J *«— J^TJ A trr u ^ inj nil s I -'J- m-m > >r — m i — 

B<DiBB##B*ffiV^ ^ftiS (3) ^ 
[0 17 1] IE^>Xl«CT-fltfiEL, r K 

(7-1) , (7-2) CDffffl*»JEbT*5, 

[0 17 2] »2fMi, IEV>Xl*fe, tl/>X2ftT' 
MjffiU ^i!)r5, r 6©ffiB#SfflliSOCJT%«3 

i^^^UT^^Buai^ (7-1) , (7-2) 0fW8* 

(7-1) <Bf|s|B*«fibT^S. 

[0 17 3] fg3SN£, IEV>X3#T*#§J?!cU r 1 

i, r 1 2(Dmmimmi*mzmpfr$\m^ r ?--(D^btt 

ft©Aieofcfc^TOS»«**bT:fetK »ffliRM** 

[0 17 4] »4»HU fll/>X2«CT?«J«UT*5Dx 
r 1 5, r 1 6©ifiB#»Btt2^Cfft>ffl*-J:3C» 
3ffl^i7-CD^b^^i:^^TV^^^*^UT 
£ !) SuiS© (7-1) s (7-2) OffflB*»JBUT45 

iRH»*1fiE"ra*lRli:ft^TV>5. 
[0 17 5] »5»HU IEU>X4«CT?«|j«bT^ao 



r 2 1 , r 2 1 6DP8B#«Btt#fc:»flf tt*^«7— 
35£«IEbTO£o r2 5, r 2 6 ©ifflB##BB:2^ 
T^itu^© (7-1) , (7-2) 0ff«*8IJBbT 
[0 17 6] fti3#*llliffil©PSB*«BU>Xtt*U> 

x?mc i&t^{£ffi£ftTUT (7-3) t>»jebt^ 

[0 177] dtl6£cfcoTia2 1 tc^"^? £§fJR^ 

[0178] (*JE^J 8)022 
8©U>X»rB0T*&!), 1 9 3 nm, NA 

0. 6 5, S*fS*/?= 1/4, U>XttSftL= 1 0 

0 0mm, l*W©iig0 2 7. 3mmCD*^5:l 

&*)mf&hX^2>o 9B®#I*B£^T:fcD^£>5*> 

[0 17 9] *%^CD*frS;cDH^S«:^8^, 
B©y^-^lb©«^*E2 3 

^fpj*^f) «aSH*H2 4fciSr. 
[0180] StfiS^H^J 8 fci^T.. r 1 — r 4 i£j£(D 

r 8fcfc©CD^2SfG2 8re*»K r5, r6tfffiS« 
ffit'fe^o r 9-r 1 2iiiE©^3»G3»T-fel), r 

1 1 #tf*B^HcB*£fc£o r 1 3 — r 1 8(±^co^4g£ 
G4PT*&t>, t^TSIT^^o rl9-r2 4l£IE 
©S5#G5trefc!>, r 2 2tfM"B**B-e»*. r 

2 5-r2 8ttftO»6»Q6»t»5, iT^TBKMT- 
$>&o r 2 9~r38liIE©»5»G78rt-&t>, r3 

1, r32hr37, r 3 8tfiWP8Btft5o 

[0 1 8 1] 118 £^£5 £-r^ 

y^yyt-^l/ftCDaiEOfcK)*^ (l) * 

it^fts (2) *atje-raci:t?*»B**»fcSffl 

bttDs WfcJBl»ClB©#*B^ S2»t2lCD 
Wffi#m »3*fclB©#»B*BVvt. ^frS 

(3) rH?>h.yy^lt, ^ffiiR^, ft 

B»fl^4&#£*§IEbTV>ao 

[0 18 2] ffilfttt, jEl/>X2«rTf«rtb, r 3 CD 

[0 18 3] *2»li, gI/>X2«CT*«fi)cb, r 5, 
r 6 ©jWB*«BJ±2v>CJT%JB-r J: 5 fcRUftt*^ 9 
~©^b* 5 M^^h^oTV^^^WbT^t)fuj$CO 

(7-1) , (7-2) ©ff«**SUT*5D. Sfth 

<Dm&tte~?X^Z>&lZ#^X i b (7-1) ©fffflSrS 
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[0 18 4] g§3 8¥tt, IEU>X2 8nM*J«U r 1 1 

2l(Bl*IEfc*»fc&oTV>3. * £3§ 2 S¥© r 5 fc}T% 
JBbCDBftkftoT^SiSiCjSV^ (7-1) 

[0 18 5] »4»tt* ftl/>X3«CT?«l«L/T*Dx 
sm-;i/;B*IBIEbT03. 

[0 18 6] £5 «ftt. IEl/>X3*fcT-«j?RbT^£o 
r 2 2 0^«ffltt^a^W«-O*{b4 5 ft©*lRli:* 
?t*9, *fflJK*«**KEbT^*. 

[0 18 7] 3§6ptt, ftI/>X2fet*MlT^D, 

[0 18 8] gg7g¥tt. IEP>X5tjn?«fiKbTV^o 
r3 1, r 3 2 ©IBBS#3«Htt«fcHBffl*^^-a)K 
fb#M<D#ft£ft^T:fc>K £CScfflJRH«*1iIEbT 
U£ 0 r3 7, r 3 8©Wffl*«fflttSOfctr%iB'rJ: 

(7-1) , (7-2) offffliMSbTisD. ^fflJR 

M*nvJRM*£ISIEbT^£o 
[0 18 9] Ztl^l^X^xm2 4JC^-r<fc-5^ISiRM 
S&JFClMEbTV**. 

[0 19 0] (HJfitfl9) B2 5tt*»Bfc«3iMB# 
**(Z)R«fi581IB« 9 ® l^XKHBT?* 5 , **«fttt 
1 9 3 nm, NAO. 6 5, S^fS*/?= 1/4. l/> 
X#«ftL= 1 0 0 0mm. I*i«©Ig02 7. 3 
mm©*?l*l 7tfchl^ 7SM^^ XhbTtt'J> 

[0 19 1] *«WCD*fl=SC0H«»S*S9fc:. 
ffi©^ , 7-^{b©a^*H2 6 (Ktttt*«M©*tt* 

t% ^tsiRitt^tu^n^mfl^^-^^btffliE© 

[0192] fttt^JEM 9 tfeivc, r 1 - r 2 ttlECD 
S 1»G IStfe rl, r2MBBIt'Mo 

r 3~r 4tt^©m2SfG2^T*feD. r3, r4tf« 
n*«WTf*So r 5-r 8ttIE©^3i¥G3S¥T'fe 

D, t^taffit-ftS. r 9-r 1 2ttft<2^4S¥G4 
SfT?S)t). r9, rl0«#SK$)^o rl3- 

r 1 6ttiEa)»5»G5»"efcD, "T^T«fflt?fta. 

r 1 7~r 2 0 ttfi®* 6 »G 6 Sft* D , iT^TBRS 
T'fe^o r2 l~r34ttIE©£5#G7trc»D, r 

3 3, r3 4«B#SI^So 

[o 1 9 3] ^mmm-cta, ms^-r^o^ sf^ 

yy/i-)W&1t7ElDizMkft& (1) * 
bT^f^S (2) *«UE-rac:i:7?*»ffi**»t:«« 
bT*0s «p^Sl»K:2fflCDHffl^3»BS. »2»C2 
ffi0Foffi#J*ffi. »4»fc2ffl©Piffi*«H*«^Tx 
^ffS (3) *«JE**, fl/4r>hVy^ MffiiR 



i> fcffi»tt»*A#fc*liEbT^a. 
[0 19 4] Slffli, IEU>Xl^T-«^b, r 1. 
r 2©^a#SBttSV^^JT%^^ e td^^mtt^^ T 7 

(r-i) , (7-2) ©f^«*mebT*o, t&mii 
btttiE^fpj®^^— ^b* s a#bTv>^o 

[0 19 5] i2Sli, gl/>Xl«MU r 3, 

r 4 ©pifflj^aiwttwawdT svMctr-feiB *- «t o vim 

Brffl*>'^-G)^^b4 s a^^^*oTV^S««**LT 
fcOWifc© (7-1) . (7-2) ©fW8**JEbTV^ 

»i:JT%iBU<Z)B«i:*o-c^5jSfe:*5V^T* (7- 

l) ©ffffl*iuebT^*o 

[0 19 6] |3W, IE b>X 2 #tt?*jSU ^ U 5 s 

So 

[0 19 7] B4Ptt, ^^>X2«CT-«fiEbT*J!), 
r 9 , r 1 0tZ)Paffi#*Bltt««a»t?e z FlT'6iHbW 

**fcu-cttiE*ipi©^ i 7--*<b* 5 a#i/ 

[0 19 8] £5SM±* jElx>X2«tT-«ficbTV>So 
[0 19 9] fg6S¥tt, ||V>X2&T-«^bT*5'K 

[0 2 0 0] &7»Hu IEl/>X6*k. ftlxVXlftT? 
fifjE&bTV^o r33, r 3 4©iPSH*3*Htt«aa5t: 
^^TJimtt^^-^^b^^^&oT*!). it! 

mco (7-i) . (7-2) ©ffffl*atjgbTv^a#^ 

»fflfcbTttft*lRl©^ , 7-*fb* J *S<a#bT* 
t). MfiiR^n^lR^. SfflJR3l**JiIEbT^*o 
[0 2 0 1 ] ^tl^^J:oT02 7^^-Tcta tClSiRM 
£&$F£?§IEbT^£o 

[0 2 0 2] tt±©R«Sim«C*^'T\ 

[0 2 0 3] lT^T<2>ffi»£53S (n= 1 . 5 

6 0 2) T?*J«bfc*«l«**S#, at5*fflWC*« 

iR^* cfc D < ffilE-T £ £ h ifi qjffijc ft S o 
[0 2 0 4] £ ^ElttB^SfcbT 1 9 3 nm 
©Arfifts 2 4 8nm©KrfSS?:ffl^fc^ 1/ 
>X*-f XlC^frftT 2 5 0nmKT©«fit»JlH 

[0205] siTfc, ±^<D9MnMsMM(omam7t^ 

i#|©l/>Xl©ffl$m ditt«ft«J:5JBt:» 
i#BCDl/>X*»VffiftHIIH^ niliiftilJ; DJifc: 
mi#B<3D^>XCD*r7XCDJS#f****rt)OT*$)So 
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[0206] *sw©ratttt*3c» ia i ] 

[0 2 0 7] 



H 2 / 

j- +A-H 4 + B U 6 ^C'H 9 *D H l0 *E H i2 +F-H lA + G-H li 



X= " 5 

l + (l-(l + *V(%) 2 ) : 



[0 2 0 8] lZX-$-?Lt>tlZ>t)<Df?Z>o ZZlCXltU 

fflL nteffi^*g, kttnlE£BU A, GJ±*» 

JShffiecDJBSf^tt*^ 1 • 5602, 1. 5 0 1 4 T* 

[0 2 0 9] *A«t»0#«fflCE>JSBfn*^7-P 
Hfcfc±IB#»H©5SX*H©W«X (H) fcLT^T- 



[0 2 10] PH= (N' -N) /pfcfiU 
p= ( 1 + X' 2 ) 3 ' 2 /X" 

9 t^t" o 
[0 2 11] 
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I 


ri 


di 


ni 




1 


o. ooo 


11. 663 


1. 66020 




2 


279. 569 


18. 972 






a 


-2622. 804 


21. 246 


1. 56020 




4 


-246. 200 


1. 501 






s 


334. 793 


35. 026 


1. 56020 




6 


-216. 223 


L 884 




ASP 


7 


187. 902 


30. 803 


1.56020 


ASP 


8 


226. 893 


60. 089 




ASP 


9 


-363. 644 


9. 310 


1. 56020 


ASP 


10 


U6. 273 


69. 247 






11 


-69. 852 


9. 310 


1. 5602D 




12 


-2270. 363 


24. 833 






13 


-99. 616 


10. 344 


1. 56020 




14 


-944. 909 


19. 845 






15 


-2244. 324 


33. 311 


1. 56020 




16 


-216. 071 


1. 001 






17 


-4280. 619 


40. 000 


1. 56020 


ASP 


18 


-219. 092 


1. 000 






19 


616. 763 


39. 293 


1. 56020 




20 


-436. 16S 


191. 745 




ASP 


21 


293. 474 


49. 892 


1. 56020 




22 


7080. 234 


12. 874 




ASP 


23 


268. 232 


36. 978 


1. 56020 




24 


10345. 650 


11.212 






25 


202. 627 


31. 642 


1. 56020 




26 


570. 370 


2. 341 






27 


189. 128 


46. 339 


1. 56020 


ASP 


28 


104. 346 


22. 351 




29 


186. 697 


25. 796 


1. 56020 


ASP 


30 


-3797. 323 







ObJ-d istance= 76. B62 



aspharical surfaces 



7 0. 000000e4O00 

8 O.00000Ce+OQO 

9 0. OOOOOOe+000 
10 0. OOOOOOeHJOO 
18 0. 000000 e4OD0 
21 0. OOOOOOeHJOO 
23 0. OOOOOOe+ODO 

29 0. D00000e+O0O 

30 0. DQODOOe+OQO 



2. 689079e-008 
-6. 588227e-009 
-3. 950276e-008 
-6. 257472e-008 

2. 09108$c-0OB 
-3. 374304e-009 
-2 358414e-008 

3. 743760e-008 
7. 7900036-009 



5. 29214*6-013 
-6. 0912426-012 
1. 2059816-011 
1. 5211266-011 
4. 059984e-013 
-5. 446443e-013 

3. 15B521 e-013 

4. 2674606-012 
7. 967693e-013 



I. 962342e-017 
-9. 308520e-017 
5. 668382e-015 
5. 8238806-015 

4. 107056e-018 

5. 2235456-018 
1. 026597a-018 

-2. 378983e-016 
•2. 008497e-016 



2. 767038e-020 
1.893655e-019 
1. I83230e-0l9 
1. 753969e-019 
4. 478865e-023 
-2. 024836c-022 
-3. 097409e-023 
1. 249910e-019 
1. 636728e-020 



I E 

7 3. 787953e-024 

8 6. 022855C-024 

9 -7. 1B9714e-023 
10 -7. 1067866-023 
18 -5. 385298c-027 
21 3. 514887e-027 
23 -X 613855e-027 

29 -2. 330996e-023 

30 4 3943656-024 



1841066-028 
OOOOOOc+OOO 
OOOOQOe+QOO 
5893416-026 
570138e-03t 
9678026-033 
-3. 5647106-032 
2. 6496421-027 
0. OOOOOOe+000 



0. 0000006+000 
0. 000000e+000 
0. OOOOOOe+000 
0. OOOOOOe+OCO 
0. OOOOOOe+OCO 

a. oaooooe+ooo 

0. 000000e+000 

a oooooo B+ooo 

<L O0OG00e+00O 



NA=0. 65 

& = 1/4 

L =10 0 0 



[0 2 12] 



W2] 
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i ri 





1 


CO 




2 


262. 778 




3 


-2352. 332 




4 


-236. 727 




5 


335. 785 




6 


-219. 548 


ASP 


7 


174. 011 


ASP 


8 


221 533 


ASP 


9 


-721. 643 


ASP 


10 


117.483 




tl 


-It 728 




12 


2719. 240 




13 


-9a 805 




14 


-727. 917 




15 


-988. 788 




16 


-181. B41 


ASP 


17 


-63212.427 


ASP 


16 


-24a 015 




19 


652. 250 




20 


-381. 745 


ASP 


21 


237.211 


ASP 


22 


-534. 245 




23 


175. 589 




24 


457. 535 




25 


173. 823 




26 


104. 355 


ASP 


27 


183. 135 


ASP 


28 


-18395.030 



di 


ni 


10. 630 


1. 56020 


21. 348 




24 105 


1. 56020 


3. 497 




34. 929 


1. 56020 


1. 210 




30. 803 


1. 56020 


Sa 374 




9. 310 


1. 56020 


67. 811 




9. 310 


1. 56OZ0 


25, 453 




10. 344 


1. 56020 


19. 799 




34. 866 


1. 56020 


1.000 




38. 968 


1. 56020 


1.000 




39. 209 


1. 56020 


204. 164 




51. 746 


1. 56020 


11. 973 




33. 761 


1. 56020 


2. 163 




45. 901 


1. 56020 


22. 473 




47. 090 


\. 56020 



isptierical surfaces 



i K 

7 0. OOOOOOe+OOO 

8 0. GGOQGQBtOuG 

9 0. OOOOOOe+OOO 
10 0. OOOOOOe+000 

17 0, OOOOOOe+000 

18 a OOOOOOe+000 

21 0. OOOOOOe+000 

22 a OOOOOOe+000 

27 0. OOOOOOe+000 

28 0. OOOOOOe+000 



2. 602087e-DD8 

-9. 0448636-008 
-9. 122145e-008 
-2. 313834eH>09 
1. 619892e-008 
-2. 4604476-008 
4. 392679e-009 
6. 1l6374e-009 
-3. 756336e-0D8 



B 

•9. 8GI 557e-013 
-7. 36 43 5 5e— 0 1 2 

1. 795894e-011 

2. 6386B0eHDlt 
4. 775923<M)13 
a 583868e-013 
^ 025827e-014 

1. 790428e-O13 
1. 014Z27e-011 
2.7677256-011 



1. 543773e-016 
3. 9 6 u 1 3 1 e - 0 1 6 
1. 16B555e-014 
1. 484569e-014 
■1. 219135e-017 
S. 134005e-018 
5. 851226e-0l9 
-3. 3164306-018 
-1. 144411 e-016 
-1.0491 51 c-014 



3. 406$96e-02O 
l. 854002e-Q19 
-1. 916381 c-019 
-3. 1 64586 e-0 19 
-a 4871636-022 
-1.0106B4e-023 
-6. 974895 e-02 3 
-7. 037122e-023 
-1. 547734e-019 
1 230695e-018 



7 a628934e-024 

8 8. 27796Oe-024 

9 -1. 939457e-022 
10 1. 549810e-022 

17 2. 904456e-026 

18 -7. 201050e-026 

21 -a 6252276-027 

22 -2. 9211586-028 

27 2. 8565446-023 

28 -2- 0364326-022 



a 065203e-029 
a OOOOOOe+000 
a OOOOOOe+000 

1. 589349e-026 
a OOOOOOe+000 

2. 1560046-030 
a 632202e-O3Z 
a OOOOOOe+000 

-1- 50t637e-O27 
0. OOOOOOe+000 



a OOD000e+O00 
a OOOOOOe+000 

a ooooooe+ooo 

a OODOOOe+000 
a OODOOOe+000 
a OOOOOOe+OOO 

a 0000006+000 
a 0000006+000 

0. OOOOOOe+OOO 
0. OOOOOOe+OOO 



[0 2 13] 



NA=0. 65 
0 =1/4 
L =9 7 9 



W3] 



- 16 - 



#H2 0 0 0-3 5 7 6 4 5 (P 2 0 0 0 - 3 5 7 6 4 5 A) 



summmm 3 



1 


rf 


di 


ni 


1 


-211. 935 


25.002 


1. 56020 


2 


-274. 973 


34. 686 




3 


S21.019 


19.213 


t. 56O20 


4 


-878, 587 


1. 375 




5 


310. 870 


29. 825 


I. 56020 


6 


-4101 825 


1. 000 




ASP 7 


162. 868 


29. (79 


1. 56020 


ASP 8 


719. 157 


37. 255 




ASP 9 


-694. 335 


8. 000 


1. 56020 


ASP 10 


151. 022 


45. 485 




n 


-212. 339 


10. 002 


1. 56020 


12 


510. 246 


34. 725 




13 


-64. 375 


a 000 


1. 56020 


14 


278. 092 


6a 268 




IS 


1463. 988 


43. 610 


1. 56020 


16 


-189. 700 


1. 000 




17 


5371. 657 


26. 376 


1. 56020 


ASP 18 


-311 326 


3. 649 




19 


•t* fir 

312. 645 


39. 169 


1 ccnon 
1. bbOZU 


20 


306. 130 


112. 761 




21 


366. 134 


42. 570 


I. 56020 


22 


-1353. 684 


65. 759 




ASP23 


210. 713 


45. 920 


t. 56020 


24 


-7100. 101 


3. 172 




25 


161. 697 


40. 777 


t. 56020 


26 


672. 543 


24. 705 




27 


-2434. 070 


10. 000 


1. 66020 


28 


257. 881 


1. in 




ASP 29 


203. 124 


37. 891 


1. 56020 


ASP 30 


2059. 555 







ispherical surfaces 

i K A B C D 

7 6. 49S6O3e-0O1 3. 625859e-008 1. 741255e-013 -1. 414452e-017 1. 744975e-020 

8 0. OOOOOOefOOO 6. 098222e-009 -2. 5695436-012 2. 22599Oe-016 8. 493683e-OZO 

9 0. OOOOOOefOQO -5. 43G344e~008 1. 1058046-011 5. 667300e-015 -3. 480729e-0l9 
10 8. 962335e-001 3. 597303c -008 1. 261516e-011 5. 836732e-015 1. 5l6663e-O20 
18 2. 384810fr-Q01 1. 55688U-008 1. 578934e-013 -7. 371860<M)19 1. 581607e-022 
23 5. 623844C-002 -1. 320180e-OO8 -4. 292778e-013 -8. 709804e-018 -3 927143e-023 

29 0. 000000e4000 -5. 318060e-008 5. 3153706-012 4. 05S718e-0l6 -3. 209372e-020 

30 0. 000000e+000 -2. 730145e-OO8 6. 579062 e-0 12 7. 288556e-017 -3. 648637eHH9 

i E F G 

7 4. 363123e~025 9. 5636796-028 -I. 965524e-033 

6 7. 64S759e-024 -5. 447221 e-028 -7. 558589*03 2 

9 -1. S0l62Qe-022 3. 5454506-028 1. 529071 e-030 

10 -2. 368293e-022 1. 6024136-026 -1. 1265816-029 
18 -1. 625511e-026 8. 89118U-031 -1. 806298e-035 
23 -6. 73867le-027 2. 324125e-031 -7. 432070e-036 

29 -6. 3091366-024 1. 135376e-027 -5. 8382466-032 

30 & 493168e-023 -9. 22781 8 e-0 27 4. 009184e-031 



NA=0. 65 
0 =1/4 
L =10 0 0 



[0 2 14] 



W4] 



- 17 - 



^182 0 0 0-3 5 7 6 4 5 (P 2 0 0 0 - 3 5 7 6 4 5 A) 





j 


r j 


d i 






j 


331 609 


12. 974 


1. ODUtU 


ASP 


2 


156. 031 


47^ 241 




3 


-3417. 281 


32! 656 






4 


-219. 033 


86. 919 


ASP 


5 


275S. 189 


"29. 031 






6 


-294. 707 


i. 350 






7 


120. 070 


38. 675 


1 56020 




8 


395. 684 


54. 140 




ASP 


9 


-178. 35S 


14. 201 


1. 56020 


to 


151. 867 


27. 765 




ASP 


11 


-146. 895 


12. 480 


1. 56020 


ASP 


12 


115. 834 


26. 451 




13 


-199. 8IS 


18. 463 


1. 56020 




14 


-338. 483 


71.912 






1$ 


-1796. 257 


46. 122 


1. 56020 




16 


-199. 618 


1. 000 






17 


897. 761 


38. 984 


1. 56020 




13 


-336. 141 


126. 305 




ASP 


19 


449. 354 


36. 159 


1. 55020 


20 


-531. 3(4 


1. 3T9 






21 


157. 155 


57. 116 


1. 66020 




11 


479. 020 


61. 032 






23 


161. 193 


17. 883 


1. 55020 




24 


87. 382 


4. 283 






25 


74. 902 


33. 541 


1. 56020 




26 


172. 822/ 







Obj-distance= 70. 000 



aspherlcal surfaces 

i K 

2 UL OOOOOOc+OOO 

5 4. 399758e+O02 

10 a OOOOOOe+OOQ 

tl 0. OOOOOOe+OOD 

12 aooooooc+ooo 

19 aooooooe+ooo 



-5. 38Z248eH)0B 
3. 562120e-008 

1. 148743e-007 
9. 848384e-009 

2. 221313e-007 
-1. 1741769-088 



B 

Z. 638831e-012 
1. 385894e-012 
6. 1 55297 a-011 
-9. (48560B-012 
9. 00381 3B-011 
-1. 3S307U-013 



-6. 524224eH)17 
-2. 209416e-017 
1. 9166926-015 
5. 176920e-015 
5. 273124e-0T5 
-5. 557747c-0T9 



1. 220348e-O21 
-2. 278720e-021 

4 504460e-019 
-7. 2886670-019 

2. 390446e-0t9 
-1. 8752298-024 



2 -4 156347e-026 
5 -2. 871249e-026 

10 1. 154041e-O22 

11 1. 515536e-02Z 

12 -1. 539S33e-023 
19 -& 2S8969e-028 



5. 106050c 029 
2. 261849e-030 
1. 5115D5e-027 
0. OOOOOOef 000 
-6. 55739Bc-027 
-5. 568278e-033 



0. 0000006+000 

a ooooooe+ooo 

0l OOOOOOe+000 
0. OOOOOOe+000 
0. OOOOOOe+000 
0. OOOOOOe+OOO 



NA = 0 . 65 
0 =1/4 
L =10 0 0 



[0 2 15] 



W5] 



- 18 - 



0 0 0-3 5 7 6 4 5 (P 2000-357645 A) 



fttt 





f j 


d i 


nl 


_ I 


337. 003 


22. 21 1 


1. 50650 


5 I 


-355. 093 


0. 100 




ASP 3 


292. 157 


21. 149 


1. 50850 


xlojl — 


-560. 057 


0. 100 




5 


521. 242 


20l 968 


1. 50850 


6 


76436. 568 


14. 385 




7 


818. 454 


16. 035 


1. 50850 


fi 


97. 900 


17. 606 




ASP 9 


-1467. 092 


11. 428 


1. 50850 


ASRfl 


142. 710 


26. 020 




11 


-212. 403 


11. 196 


1. 50850 


12 


353. 410 


2a 216 




13 


-134. 210 


11. 240 


1. 50850 


14 


-1002. 862 


12. 039 




15 


-236. 025 


15. 914 


1. S0850 


16 


-156. 795 


0 204 




17 


779. 273 


35. 407 


1. 50850 


18 


-209, 072 


a 100 




19 


-1786 188 


23. 880 


1. 50850 


ASP20 


-273. 517 


0 100 




21 


826. 670 


19. 962 


1. 50850 


22 


-782. 423 


9. 552 




23 


183. 291 


31 305 


1. 50850 


24 


864. 185 


1. 121 




25 


169. 560 


33. 969 


1. 50850 


26 


115. 050 


59. 643 




27 


-247. 554 


11. 800 


1. 50850 


28 


130. 291 


32. 382 




29 


-141. 987 


11. 800 


1. 50850 


30 


1634. 805 


38 291 




31 


-432. 625 


19L 180 


1. 50850 


32 


-225. 869 


41 366 




33 


-5580! 889 


36. 257 


1. 50850 


34 


-251. 7E2 


a 100 




ASP35 


656 210 


28. 234 


1. 50850 


36 


-1123 439 


11. 355 




37 


476. 442 


32. 359 


1 50850 


36 


-1813. 446 


21. 067 




39 


285. 017 


37. 448 


1. 50850 


40 


3204. 814 


0. 415 




41 


153. 457 


38. 176 


1. 50650 


42 


357. 667 


a 100 




43 


144.612 


27.813 


1. 60860 


44 


279. 653 


12. 152 




45 


1408. 031 


15. 699 


1. 50850 


46 


83. 926 


28. 089 




ASP47 


98 536 


31.980 


1. 50850 


48 


-5814. 320 







Obj-distance= 94. 4B6 



aspberieal surfaces 

i K 

3 -1. 467540ciO00 

4 0. O00000e+C00 
9 0. OOOOOOe+000 

10 -2. 0643696-001 
20 0. 000000e4000 
35 0. OOOOOOe+000 
47 0. OOOOOOe+000 



NA=0. 65 
0 = 1/4 
L =10 5 0 



-8. 951376e-009 
-5. 978443e-009 
-2. 123929e-008 
-I. 15301 5e-008 

2. 186523e-009 
-7.2O3429e-010 

1. 133753e-009 



-L 285210e-012 
-I. €829386-012 
1. 5299026-011 
1. l22575eH>11 
9. 7423246-014 
3. 483951e-0l5 
-6. 956249e-014 



3. 3249456-016 
7. 4786706-016 
2. 0953136-015 
1. I26785e~015 
4.753496C-018 
-3. 090615e-0l9 
1 4662406-016 



2. 628948e-020 
-1. 4596286-020 
-9. 10 99446-0 IS 
-I. 30O266e-O18 

6. 4466896-023 
-3. 6356416-024 
-a 834080e-O22 



3 4.6737136-024 

4 4.0745216-024 
9 1. 1287626-023 

10 1. 052897e-022 

20 6. 8371826-027 

35 1. 334447e-029 

47 2. 2470956-023 



0. OOOOOOe+000 
0. OOOOOOe+000 

0. ooooooe+ooo 

0. OOOOOOe+000 
0. OOOOOOe+000 
0. OOOOOOe+000 
0. OOOOOOe+000 



0. OOOOOOe+000 
0. OOOQOOe+000 
a OOOOOOe+000 
0. OOOOOOe+000 
0. O00000e+O00 
a OOOOOOe+000 
a OO0QO0e+000 



[0 2 16] 



W6] 



- 19 - 



ftBfl 2000-357645 (P 2000-357645 A) 



ASP 
ASP 



ASP 
ASP 

ASP 
ASP 



ASP 
ASP 
ASP 
ASP 



ASP 
ASP 



i 


ri 


di 


ni 


1 


16506. 430 


20. 534 


1. 56020 


2 


-200. 815 


1. 000 




3 


247. 178 


24. 228 


1. 56020 


4 


-1271 958 


1. 799 




5 


171. 546 


22. 308 


1. 56020 


6 


98. 980 


17. 896 




7 


1182. 942 


11. 000 


1. 56020 


& 


159. 619 


19. 222 




9 


-182. 740 


11. 000 


1. 56020 


10 


207. 068 


85. 213 




1! 


500. 81 9 


43. 015 


1. 56O20 


12 


-240. 019 


1. 000 




13 


319. 058 


41. 291 


1. 56020 


14 


-365. 817 


1. 0G0 




15 


AM A A A A 

229. 840 


21 376 


1. 56020 


16 


-8803. 339 


46. 316 




17 


-264. 505 


11. 000 


I. 56020 


IB 


184. 159 


18. 143 




19 


-269. 210 


1 1. 000 


1. 56020 


20 


112. 292 


140. 901 


21 


1504. 030 


27. 617 


1. 501 40 


22 


-325. 399 


1. 000 




23 


287. 965 


37. 520 


1. 50140 


24 


-1646. 618 


63. 842 




25 


291. 973 


40. 105 


1. 50140 


25 


-599. 669 


1.000 




27 


178. 529 


32. 020 


1. 60140 


28 


557. 997 


1.000 




29 


120. 000 


47. 000 


1. S6020 


30 


80. 443 


6. 223 




31 


98. 682 


46. 988 


1. 56020 


32 


164. 043 







Obj-di$tance= 98. 214 



aspharica! surfaces 



i K 

3 -2. 147054e+000 

4 a OOOOOOe+000 
9 -2. O89679e-001 

10 1. 0635l8e+000 

13 -1.6807646+000 

14 1. 8&S960e+000 

19 -I 57424964000 

20 9. 4292946-002 

21 2. 184806e+O01 

22 -5. 933867e-003 

25 -3.7125936-001 

26 -5.7415026+000 



2. 855743e-O08 
1. 3367946-008 
1. O0O595e-008 

1. 481255e-008 
-5. 7763396-009 
-7.2128J1e-009 

2. 4099446-008 
-3.3357786-010 

1. 253508e-009 
1. 0966066-008 
-8. 843267c-«09 
1. 687149e-010 



■1 036774e-012 
■1. 397714C-012 
7. 735659C-012 
1. 699164e-012 
■1. 148440e-012 
-4. 316706e-013 
4. 315636C-0U 
-1. 425263O-01 1 
6 B46267e-0I4 

1. 175524C-013 
-4. Q36554e~OU 

2. S!04S3e-OI4 



1. 2756476-016 
1 70*893e-O16 
1. 330938e-O15 
& 0975926-016 
•2. 490236e-O17 
-2. 4086916-017 
1 840639e-016 
-6. 4276096-016 

1. 2219646-018 
5. 7586256-018 

2. 2l0059eH)18 
-2. 8948746-018 



4. 59341 4e-O20 
6. 2244256-020 
1 1223346-019 
4. 2370756-O20 

-5. 2420606-O22 
1.0716876-022 
1. 1863636-019 
9. 891739e-O20 
1 3866556-023 
1. 0390166-022 

-1. 172535e-022 
1. 807044e-OZ2 



3 -9. 

4 1. 

9 -a 

10 -5. 

13 -4. 

14 1. 

19 1. 

20 1 

21 -6. 
2Z -6. 

25 a 

26 -t 



393944e-026 
0689216-026 
1895206-O23 
8744336-023 
3187726-026 
3967496-026 
0731546-023 
7662406-024 
7710366-027 
9695036-027 
340859 e-028 
855560 c-027 



1. 747211c^27 
1.60618U-027 

5. 9986446-027 

6. 722456e-027 
1. 6268106-030 

-1. 796726e-030 
H. 6358916-027 
-1. 2877646-027 

9. 3950566-032 
-1. 902148e-031 
-9. 453O666-032 

5. 3473546-032 



[0 2 17] 



a D00000e+000 
a OOOOOOe+000 

a oooooot+ooo 

a OOQOOQe+000 
a OOOOOOe+000 

a ooooooc+ooo 
a 0000006+000 

a 0000QOe+000 

a 0000006+000 

a OOOOQOe+000 
a OOOOOOe+000 
a OOOOOOe+000 



NA=0. 65 
$ =1/4 
L =10 0 0 



- 20 - 



<&m2 0 0 0-3 5 7 6 4 5 (P 2 0 0 0 - 3 5 7 6 4 5 A) 



ASP 



ASP 
ASP 



ASP 



1 


r i 


di 


ni 


1 


200. 834 


40. 000 


1. 56020 


2 


-2204. 367 


48. 301 




3 


117. 104 


4a 000 


1. 56020 


4 


136. (45 


23. 945 




5 


-141. 268 


10. 000 


1. 56020 


6 


153. 903 


29. 127 






-86. 471 


22. 693 


1. 56020 


B 


-2380. 713 


74. 228 




g 


13162. 964 


54. 046 


1. 56020 


10 


-197. 958 


3. 000 




11 


1153. 120 


50. 098 


1. 56020 


12 


-272. 743 


3. 000 




13 


164. 261 


55. 052 


1. 56020 


14 


695. 660 


65. 937 




15 


-792. 673 


IB. 178 


1. 66020 


16 


163. 351 


43- 522 




17 


-154, 770 


10.000 


1. 56020 


18 


465. 852 


70. 283 




19 


1313. 769 


39. 444 


1. 56020 


20 


-23a 952 


3.401 




21 


23a 618 


41. 629 


1. 5602D 


It 


-1095l 767 


4. 457 




23 


162. 697 


36. 856 


1. 56O20 


24 


521. 931 


56. 084 




25 


126. 480 


36. 438 


1. 56020 


26 


394 895 







0bj-distince= 70.000 



tspheric&l surfaces 

i K 

1 -3. 466662e-001 

2 2. OOOOOOe+OOO 

5 1. 00451 te+000 - 

6 -6. 754456C-001 - 

m* * ••AAAH. IAAII 

1 1 I. a. jusobtuuw - 

12 1. 664589C-001 

15 -2. OOOOOOe+000 - 

16 9. 336532e-OOt 

21 -3. 149396e-001 

22 -4. 0675846-001 

25 -2. 1278156-001 - 

26 1.2634336-001 

i E 

1 0. OOOOOOe+OOO 

2 0. 0000006*000 

5 a 00000064000 

6 a OOOOOOe+000 

11 a OOOOOOe+000 

12 aooooooe+ooo 

15 a OOOOOOe+000 

16 a ooooooe+ooo 

21 0. OOOOOOe+OOO 

22 a OOOOOOe+000 

25 a 0000006+000 

26 0. OOOOOOe+OOO 



1. 433507e-OO7 
7. 959536e-003 
■1. 573887e-O07 
-1. 13402 1e-007 

-i. cci tsve-uuo 

-1. 22701 8e-009 
-5. OB5760e-G08 

2. 1443216-0OB 
-2. 740779e-OO9 

9. 667551e-009 
-5. 135833e-008 
-8. S10284e-008 



B 

-2. 133046e-012 
-3. 744217e-012 
-6. 4569606-012 
2. 1066446-011 

1 144111 . ni 9 
I. ttfllHtC W I * 

1. 626884e-013 
4. 139140e-0l2 

-9. 878780e-Q14 
-2. 124860e-0l3 

2. 056572e-014 
-3. 003067e-012 

6. 4292306-012 



5.8361836-017 
-1. U334Be-016 

8. 5187496-016 
-3. 1065B7e-016 

-1_ 9205136-018 
-8. 157887e-017 
-I. 742585e-017 
5. 859505e-018 
4.774156e-018 
-5.8384126-018 
-1.847620e-016 



0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 

n GGOGGGe+GOO 

a 0000006+000 

0. 0000006+000 
a OOOOOOe+OOO 
a 000000e+000 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 



0. OOOOOOe+OOO 
0. OOOOOOe+000 
0. OOOOOOe+OOO 

a ooooooe+ooo 

0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
0. OOOOOOe+OOO 
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